Purification and characterization of two rat liver microsomal carboxylesterases (hydrolase A and B).
The enzymatic hydrolysis of para-nitrophenylacetate by rat liver microsomes is predominantly catalyzed by two esterases: one with high affinity (Km approximately 25 microM) and one with low affinity (Km approximately 400 microM) for the substrate. Two kinetically distinct esterases were similarly detected in liver microsomes from mouse, hamster, guinea pig, rabbit, cat, cynomolgus monkey, and human, but only the high-affinity enzyme was detectable in dog liver microsomes. The tissue distribution of these kinetically distinct esterases was examined in rats. High-affinity (Km 20-35 microM esterase activity toward para-nitrophenylacetate was detected in testis, lung, prostate, and pancreas. The activity in testicular microsomes was comparable to that in liver microsomes. Low-affinity (Km 200-700 microM) esterase activity was detected in kidney, small intestine, lung, spleen, heart, and brain. The activity in kidney microsomes was comparable to that in liver microsomes. The high-affinity esterase in testicular and liver microsomes was highly sensitive to the inhibitory effects of phenylmethylsulfonyl fluoride (PMSF), whereas the low-affinity esterase in kidney and liver microsomes was relatively resistant. These results suggested that rat liver microsomes contain two esterases with high activity toward para-nitrophenylacetate, a PMSF-sensitive esterase with high substrate affinity, and a PMSF-insensitive esterase with low substrate affinity. In support of the hypothesis, we have purified and characterized two esterases, designated hydrolases A and B, which appear be the only abundant enzymes in rat liver microsome that rapidly hydrolyze para-nitrophenylacetate. Hydrolase A hydrolyzed para-nitrophenylacetate with high affinity (Km approximately 25 microM), and was inhibited by extremely low concentrations of PMSF (IC50 approximately 100 nM). In contrast, hydrolase B hydrolyzed para-nitrophenylacetate with low affinity (Km approximately 400 microM) and was inhibited only by relatively high concentrations of PMSF (IC50 approximately 100 microM Paraoxon, the active metabolite of parathion, and cresylbenzodioxaphosphorin oxide, the active metabolite tri-ortho-tolylphosphate, completely inhibited the hydrolysis of pra-nitrophenylacetate by rat liver microsomes and by hydrolases A and B, whereas the sulfhydryl agent, para-chloromercurobenzoate, was not inhibition. These results suggest that hydrolases A and B are both serine esterases. The N-terminal amino acid sequence of hydrolases A and B were similar but distinct (23 the first 30 amino acid residues were identical), indicating that these two esterases are isozymes.(ABSTRACT TRUNCATED AT 400 WORDS)